The purpose of this paper is to illustrate the evolution of both schemes and levels of public support to railway sector in selected European countries. Although prior research sheds some light on this topic, more information is required to clarify national obligations under European railway liberalisation law regarding incentives toward railway undertakings. Focusing on Italy, besides the reduction of capital grants, justified by the completion of the high-speed line Turin-Milan-Naples, this paper finds an increasing support to the service operators and in the meantime a reduction of subsidies aimed at financing network operations. This shift of resources may undermine competition. The findings of this study help to fill the gap in estimating State aid to European railways.
Introduction
In today's fast-paced, knowledge-intensive environment, State aid control should more effectively target sustainable growth-enhancing policies while encouraging budgetary consolidation, limiting distortions of competition and keeping the single market open. Knipes (2013) provides a short outline of the historical roots of the controversial debates on the role of the State and the markets, and the organization of competition in European railroad industries. State aid is defined as an advantage in any form whatsoever conferred on a selective basis to undertakings by national public authorities.
Therefore, subsidies granted to individuals or general measures open to all enterprises are not covered by this prohibition and do not constitute State aid. In 2012 The EU Commission has proposed a recast of a directive establishing a single European railway area, aiming to increase competition in the rail market by improving access to terminals and maintenance facilities and strengthening the powers of national rail regulators (Directive 2012/34/EU). However, investigations into public support measures granted to national rail carriers have recently been opened. Firms, specially incumbents, must therefore find the right balance between industrial consolidation and competition since they are not mutually exclusive while Governments shall thrive in (i) regulating the rail sector in accordance with the EU legislation which many EU countries signed up to over ten years ago, and (ii) remove other barriers to competition and service growth. Prior research has analysed the reforms (Preston, 2009 ), methods to explore the impact of subsidies on competition (Nitsche & Heidhues, 2006) , the effectiveness of State aid in increasing the efficiency in railways across Europe (Friederiszick, Röller, & Schulz, 2003) , train access charges (Knieps & Zenhäusern, 2011) , the European rail reform (Nash, 2010 ).
However, there may be circumstances in which more information is required to clarify national obligations under European Railway liberalisation law in relation to charging, allocation, incentives to improve performance and the permitted structure of Infrastructure Managers and Railway Undertakings. In this paper we consider the evolution of public subsidies throughout a cross-country comparison; insights from Italy, Germany, Great Britain, Sweden, and France are provided. We develop this idea in detail by analysing and combining income statements, official documents and scholar's analyses in an effort to reconstruct public subsidies to the Italian railway incumbent starting from 1992, when Ferrovie dello Stato (FS) was converted into a joint-stock company. Finally, our analysis sheds light to what extent public subsidies have been meant to grants for current expenses and grants related to assets. Data were retrieved from national incumbents and from respective regulators.
The remainder of this paper is organised as follows: in the first section to introduce European legislation and guides on State aid related to railways, we then discuss steps in some European countries; this is followed by the Italian case and conclusion.
Literature Review
A number of reforms have affected the European rail market over the last two decades, Preston (2009) reviews what actual changes have occurred on the ground over this period. Friebel, Ivaldi & Vibes (2010) estimate the effects of reforms on railroad efficiency in Europe by using a new panel data set that covers most EU countries over a period of more than 20 years. In the paper of Couto & Graham (2009) the cost structure of the railway industry is analysed using a stochastic frontier approach. Knipes (2013) evaluates competition on the markets for rail services and public subsidies for rail infrastructures as well as subsidies for train services. Di Foggia & Lazzarotti (2013) focus on the business implication of development policies, Szekely (2009) sheds a light on the transformation schemes in Europe so that it would be possible for countries to set up better policies. For instance the expenses of rail infrastructure costs are partly covered by the European governments and partly by the infrastructure managers through the infrastructure charges that operators pay to them for rendering services in the infrastructure they manage.
The processes of vertical and horizontal separation within the railway sector are relatively recent in many European countries, and as a result, little analytical research has been carried out on their impact (Cantos, Pastor & Serrano, 2010) . Growitsch & Wetzel (2009) conduct a pan-European efficiency analysis to investigate the performance of European railways with a particular focus on economies of vertical integration. A key role is played by access charges for the use of the infrastructure, Andersson & Ögren (2007) state that in order to achieve a competitive transport sector, infrastructure charges in the European Union should be based on short-run marginal costs. Calvo & De Oña, (2012) study a series of national charging systems to compare track usage costs and the charges that seek to recover those costs. They also examine the pricing levels applied to railway services to study the coherence between national charging systems and the charging principle on which they are based. By the same token Beria et al., (2012) provide an analysis of the relationship between the State and the rail companies, network access conditions by operators, slot allocating and pricing schemes and how public service obligations are defined, financed and regulated. EU rules require track access charges to be set on the basis of direct/marginal costs -the cost directly incurred as a result of operating a train service. As an exception for specific investment projects only, higher charges can be set on the basis of the long-term costs of such projects, (Directive 2012/34/EU).
The topic of subsidies to European railways has been less investigated because of the disparities in management systems, access charge models and ownership of incumbent operators. Also Beria et al., (2012) argue that entry in the industry has not yet developed its full potential and highlight that an issue emerging in this research is the opposing attitude of incumbent railways against liberalisation and the role of governments in backing this behaviour. To this regard, by comparing Sweden, Great Britain and Germany, the examination of subsidy levels finds that Germany has the slowest growth in public financial support for its railway, as well as the lowest increase in fares (Nash, Nilsson & Link, 2013 ) and model Nilsson et al., (2013) describe recent reforms in Sweden, and to address how the reforms have handled four critical issues for the success of the reforms: the allocation of infrastructure capacity; the provision of maintenance and terminal facilities; the access to rolling stock; and the provision of information and ticketing to travellers. Nilsson, J. E. (2002) describes the Swedish reorganisation, the subsequent process towards free entry and competition in parts of the sector and the consequences of these changes and argues that the policies have been mainly directed towards the sector's inability to recover costs.
Rail subsidies in Europe
Control of State aid in Europe has become a key element (EU Commission, 2011) . In fact, it is a useful tool to protect fair competition. Holvad (2006) provides an overview of railway reforms in Europe which at EU level were initiated by Directive 91/440, he also focuses on the background to the reform process. To be compliant with EU rules, aid granted by a Member State or through State resources shall not distort competition and trade within the EU by favouring certain companies or the production of certain goods (TFEU, 2008) . The report of NERA (2004) 
Revenues and subsidies in selected countries
We now introduce some information about the selected countries. Table 1 contains total revenues, market revenues and revenues by subsidies. Data refer to passengers sector without distinguish between local and long distance. Values are expressed in euro cents per passenger-Km. 
Great Britain
Until the 1994-1995 reform, public financial support for the railway sector was composed of direct subsidies to British Rail (BR) and Passengers Transport Executives (PTE), as well as loans to British
Rail by the National Fund Loan. The privatisation process of the railway sector has led to changes in the scheme of public funding. The subsidy levels have been set in order to allow newly established railway undertakings to obtain commercial returns, offsetting unprofitable lines. Over the years of the reform's implementation, the net funding requirement to support the industry has been reduced by the proceeds from the sale of rolling stock operating companies and the remaining assets of British Railway, the latter not related to passenger traffic. Since 1997 Since -1998 hosted 514 million trains-Km, corresponding to 54.5 billion passengers/km and 19.2 billion tonnes/km of goods, for a total of 73.7 billion units of traffic. To this extent it is possible to figure out the following data per km: operating costs equal €177 while market revenues of the operator add up to €165, thus €12 represents the difference. The central Government total grant was €271 thousand-km, mainly aimed at covering the remaining costs of the operator. Dividing the total operating costs by the trains-Km, we calculate €5.4 total operating cost train-Km; €5.1 covered by the market revenues of the operator (of which €4.3 are from access charges and €0.7 from other revenues) and public subsidies for the difference. Since it is likely that a proportion of operating costs had been generated from the production of services not directly related to the network's traffic, we prefer to deduct from the operating costs the value of operating revenues not directly derived from the network services. We then obtain operating costs that are approximately €4.7 train-Km, of which €4.3 are covered by the access charge revenues and the remaining €0.4 by public subsidy. Considering the total traffic unit transported (passengers kilometres more tonnes of goods km), it is plausible to calculate operating costs attributable to the network totalling €0.033 cents -revenues from the market are €0.03 cents, the residue are public subsidies. In relation to the costs of the network operator, Network Rail stated in its achieved thanks to the traffic increase. The overall reduction in the unit cost in seven year is 34.6%
(5.9% per year).
Sweden
In the period before the separation of the network, until 1988, the public operator SJ (vertically integrated incumbent) was both the only interlocutor of the government for assistance in the field and the sole beneficiary of public transfers. They could: (i) purchase from the state of transportation services that were not provided by SJ because they were related to geographic areas with low demand.
It is the case with Public Service Obligations -(ii) compensation for tariff awarded to support specific categories of users, (iii) financing of investments that would not have been carried out by SJ as unprofitable, (iv) cancellation of SJ debts (in favour of the State). On this last point, it should be noted that SJ could not obtain funding from the private sector but only from the State. It could be that the total debt proved stable growth over time and would make periodic culls necessary. In overall terms, during the decade preceding the reform, the various types of transfer generated an average three billion the Swedish railway network managed by Trafikverket (10,000 km), hosted 139 million train-Km, passengers and goods, and transported 11.2 billion passengers/km and 23.5 billion tonnes/km of goods, generating a total of 34.7 billion units of traffic. The technical productivity of the network was equal to 13,900 yearly trains-Km, corresponding to thirty-nine trains daily on average. To this extent it is possible to figure out the following data per km: Operating costs equal €46, market revenues of the operator are €8, thus the difference is €36. The overall public sector costs for renovation and investment were €105 thousand. If we combine the economic data with traffic data, we obtain €3.3 operating costs of the network to train-km and €0.5 revenues train-Km. In relation to units of total for current expenses and the degree of coverage of the costs of RFF guaranteed by rail access charges, it is necessary to refer to the 2011 income statement. Industrial management of RFF has been active since the ordinary expenses of operation of the network were fully covered by access charges collected for the transit of trains; of the €4.5 billion access charges, 66% relating to transport goods and passengers to the long distance borne by the railway undertakings and 33% relative to local passenger transport borne by the public sector. Considering additional €0.8 billion from other government grants and €1 billion of other incomes, the infrastructure manager fully covered all production costs. The values of cost and revenue can be associated with trains-Km produced in the year in order to calculate the unit values. The calculation can only be carried out for the year 2010, when the operating costs of RFF amounted to €3.65 billion compared with trains-Km outstanding of 484.8 million. The average cost train-Km of the infrastructure manager was therefore €7.5. Instead, the average cost incurred by the railways for the use of the network was €8.7 (€4.2 billion access charges for 484.8 million trainsKm). The network's technical productivity was 15,700 annual train-Km, corresponding to forty-three daily trains. The trains-Km were 485 million. Given that they generated €4.2 billion revenues from access charges, we can infer €8.7 as average access charge train-Km. Integrating data from Références (2012), we estimate access charges by the regional transport amounting to €1.45 billion, which corresponds to €6.4 access charge train-Km. Subtracting the total charges, we infer that the total charges paid by long-distance passenger trains and freight trains amounted to €2.75 billion. Based on current rates, it is reasonable to assume that the average value for the freight train km is €4.6. Based on the above assumptions, the average cost for the use of a passenger train in France would be €9.4 per km.
Italy
The public sector has sustained rail transport in Italy with significant subsidies, which were mainly to cover the operating costs of the railway network, the cost of local rail transport and the financing of investment programmes. Cascetta, Coppola & Velardi, (2013) present some empirical evidences on the evolution of national passenger demand before and after high-speed rail major openings, and show a significant increase of traffic volume by rail due to the introduction of high-speed rail. These findings are consistent with the need of transparency among competitors statements. A complete and accurate reconstruction of all subsidies for rail transport in Italy is, however, hampered by the absence of a dedicated body. In order to cover quite a long period -at least from the 1992 transformation of FS into a joint-stock company -we use a plurality of sources in relation to different sub-periods: (i) 1992-1995, the total annual transfer of current portion is between €5.3 and €6.3 billion, with an average annual value of €5.7 billion (Arrigo & Di Foggia, 2013b) and ( Table 3 highlights important aspects of the five rail networks: first, the extension of the different networks: Italy and Great Britain have a similar length and occurs equally between France and Germany, however, the network in the first two countries is about half if compared to the last two while the Swedish is about a third. Source: authors' elaboration based on Eurostat (2013) The annual costs of rail network operations appear to be proportional to the extension of the infrastructure. If we estimate the network's costs per km we obtain analogous values for Italy, Germany and France; in fact the three countries show an average cost per km that range between €104
thousand in Italy and €118 thousand in France. The average cost in the Great Britain is €153 thousand, while the cost in Sweden is €46 thousand. Sweden is an interesting case that should be investigated to see how the cost advantage is a consequence of the organizational model used, featuring: public and integrated management with the management of the road network and outsourcing of maintenance and intervention on the lines that are awarded through a tenders as well as light organizational structure with few structured personnel. The network traffic levels are very different: for instance in Germany yearly train-Km are more than double if compared with France, although the network has a similar extension -mainly due to the high development of freight transport in Germany. In turn, trains-Km in Great Britain, which have seen a quickly growth thanks to the reform and liberalization of the market in the '90s, are 60% more than in Italy and France. These specificity impact on the technical productivity of network: in Great Britain and Germany, as an average transit 90 daily trains-Km, both passenger and freight; slightly over 50 in Italy and France, a little less in Sweden. Considering the average cost per train-Km of the network (which is obtained by dividing the total annual cost for the train-Km) the highest value is €7.5 in France, then comes Italy with €5.4 train-Km and Great Britain with €4.7 train-Km, the latter is followed by Germany and Sweden with €3.6 and €3.3 respectively.
Considering the data provided, one may note that the cost advantage of rail transport in Italy resulting from the low burden of network usage does not derive from a cost advantage of the network operator, but by the fact that the rates are properly maintained below the average cost thanks to subsidies to the network (operating grants). Image 2 shows the relationship between average costs per train km of the network operator and average charge applied to passenger trains. The difference between the two values is covered by public subsidies when the average access charge is less than the average cost (Sweden, Italy, and Great Britain) and is intended to finance other costs or margins of the operator in the opposite case (France and Germany). Great Britain Germany France Italy Sweden
Network average cost Average access charge Average subsidies network opex
The Italian €3 average charge for the use of the network per train km results to be viable thanks to the presence of public subsidies covering 2.4 euro that in turn corresponds to the missing amount to cover €5.4 average cost per train km of the network operator. In Sweden, on the other hand higher train-Km subsidy, precisely €2.8, allows to apply €0.5 access charges per train-Km. The passenger rail transport in Italy has both an advantage and a weakness: the first is represented by the low cost for the use of the network, the second by the lower unit revenue by market resulting from lower average charge per km.
It is now appropriate considerate the validity of the train system regulatory assets, observing in particular who is the regulator of the sector, its level of independence from the government, the infrastructure manager and the train operators, the adequacy of its regulatory powers and of its powers of protection against the competitors. Table 4 gives the evaluations to the above listed conditions. As it can be observed, Sweden and Great Britain have the best market asset. There's a prevalence of positive evaluations in the cases of Germany, a prevalence of negative evaluations for France and In order to conduct more detailed considerations on the differences in unit revenues by market among the considered cases, we represent the Table 1 in a different version in which all values are recalculated by setting equal to 100 the unit revenues from the Italian market, thus taken as the value basis as in Table 5 . Table 5 shows, market unit revenues are higher in all countries if compared with Italy, in particular, large differences are found in Sweden and Great Britain, these countries do not strongly rely on public subsidies, slightly more elevated revenues in Germany (+14%) and in France (+29%), but one should consider that in France more than 60% of passengers use high-speed trains.
Conclusion
In this paper we have examined State aid to rail transport in some European countries, considering that it should more effectively target sustainable growth-enhancing policies while encouraging budgetary consolidation. Competition policy and legislation aim to ensure that rail transport markets operate efficiently. This is especially important when newly competitive markets are emerging as a result of liberalisation processes. The potential for rail transport growth throughout Europe is huge, but it needs a concerted effort by governments, regulators, incumbents and others to make it happen. European markets for passenger rail transport services were highly regulated for a number of decades. In recent years, however, efforts have intensified to make this market segment more competitive (Beck, 2011) .
Subsidies to rail transport are justified by objectives of social welfare: capital grants to network are aimed at increasing infrastructural facilities, operating grants to network are aimed at Increasing their use by those who offer transport services and finally subsidies related to service operators are aimed at
Increasing demand from users. Shifting from a normative analysis to positive analysis, we note that not all grants awarded are used to increase the infrastructural facilities, the provision of transport services or related demand from consumers. Subsidies can be provided by public decision-makers in excessive quantities to meet the needs or may not be completely designed by those who perceive them to meet the needs for which they were awarded. In the presence of at least one of these phenomena, the following consequences could arise under specific conditions: (i) inefficient financing both of infrastructure managers and service operators (ii) cross-subsidisation of transport services (provided under a monopoly regime) thus receiving public aid and services performed in the open market that should not receive subsidies. The present study has also shown that the total revenue of rail passengers from the market and from public subsidies related to trains-Km result higher in Italy than in other 
